Requirement for phosphatidylinositol-3 kinase activity during progression through S-phase and entry into mitosis.
Phosphatidylinositol-3 kinase (PI3K) proteins are important regulators of cell survival and proliferation. PI3K-dependent signalling regulates cell proliferation by promoting G1- to S-phase progression during the cell cycle. However, a definitive role for PI3K at other times during the cell cycle is less clear. In these studies, we provide evidence that PI3K activity is required during DNA synthesis (S-phase) and G2-phase of the cell cycle. Inhibition of PI3K with LY294002 at the onset of S-phase caused a 4- to 5-h delay in progression through G2/M. LY294002 treatment at the end of S-phase caused an approximate 2-h delay in progression through G2/M, indicating that PI3K activity functions for both S- and G2-phase progression. The expression of constitutively activated Akt partially reversed the inhibitory effects of LY294002 on mitotic entry, which demonstrated that Akt was one PI3K target that was required during G2/M transitions. Inhibition of PI3K resulted in enhanced susceptibility of G2/M synchronized cells to undergo apoptosis in response to DNA damage as compared to asynchronous cells. Thus, similar to its role in promoting cell survival and cell cycle transitions from G1 to S phase, PI3K activity appears to promote entry into mitosis and protect against cell death during S- and G2-phase progression.